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The Health of the Worker 


—And the Hygiene of the Work Place— 


JAMES A. BRITTON, M.D., 
Supervisor of Medical Service 
International Harvester Company, 
Chicago 


N THIS discussion of the past, the present and the 
future of industrial hygiene, conditions and devel- 
opments are divided into three periods: 

Before the turn of the century, 

From that time to date, and 

What is to come. 

In the past industry did not concern itself very much 
with injury to the worker. He was expected to accept 
the hazards of the job. If he got hurt or became ill 
owing to such hazards, he was not expected to be com- 
pensated, since the “assumption of the risk” by the em- 
ployee was the accepted order of the day and one of 
the legal defenses in the event of a suit by the injured 
employee. 

Two additional defenses against suits for damages 
were available where a man was hurt on the job from 
his own fault or where a careless fellow-worker con- 
tributed to his injury. Consequently management took 
little thought in the past toward prevention of acci- 
dental injuries or to control of industrial health 
hazards. 


Beginning of Present Constructive Attitude 


T= start of the present constructive attitude toward 
conservation of the life and limb of the worker dates 
from early in the century when the first compensation 
laws were enacted. Management began to think of 
prevention when it found that injuries resulting from 
accidents and from health hazards were involving con- 
siderable losses to industry. 

At that time it was largely a surgical and not a 
medical problem, but gradually the attitude of industry 
has changed as it has more completely appreciated that 
the health of the man who went into the job was as 
important, and even more so, than the treatment of the 
man who was hurt. Shortly before I became associated 
with the International Harvester Company, and even 
before the compensation acts went into effect, we saw 
the unfortunate string of circumstances resulting when 
a man became sick was actively considered, and it was 
felt that provision should be made that he be insured 
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when illness caused him to be unable to work. So in 
1908-1909, to meet this need, the Mutual Benefit Asso- 
ciation was organized. 

As benefits were paid under this plan it was found 
that many men were given jobs for which they were 
not physically fit and on becoming ill caused the benefit 
association to incur losses in excess of what was origi- 
nally anticipated. The desire arose to learn whether a 
man was physically able to be a good member of the 
benefit association, and physical examinations were 
made of all prospective members. Then in 1912-1913 
it was only a short jump to universal physical examina- 
tions for all applicants for employment. This was put 
into effect and has ‘continued to this day. 


Assumption of the Risk in Occupational Diseases 


HE old doctrine of “assumption of risk’ was also 

accepted in connection with the occupational disease 
hazards. At a plant on the south side of Chicago some 
large natural sandstone wheels were being used for 
grinding. These weighed some six or seven tons each. 
Being interested in the possibilities of effects of in- 
halation of sandstone dust, a visit was paid to this 
plant and an old-time foreman of the hard-boiled type 
was encountered. The foreman admitted that some- 
times a worker claimed that he had some congestion on 
his chest after working at these grinding wheels for a 
number of years, but belittled the possibility of any 
actual lung injury arising from the plant operations. 
The foreman did admit that when such complaints 
were received from the workers it was considered 
about time to give the man his paycheck and let him 
out. 

That was in 1913. On further investigation at this 
plant it was found that these workers began to die 
after they had been in the employment for five years, 
and only rarely did such a man remain in service at 
this operation longer than 10 years. Even then 
“grinders rot” was being noted in the English medical 
journals concerning grinding operations in the Shef- 
field cutlery works. The concept then held of the condi- 
tion was that more and more dust got into the lungs 
until they became increasingly filled up with a cement- 
like mass. 

It was 1924 by the time we first heard the word 
“silicosis.” Then little attention was being paid to 
the health of the worker or to the physical conditions 
under which he worked. 

When the word “housekeeping” was first mentioned 
to the superintendents of plants in those days, the im- 
patient reply would be that “this plant was built to 
make things. If you are too clean and pay too much 
attention to cleaning up all the time you just. don’t 
get any work done.” But today we give a prize for the 
best housekeeping. Now good housekeeping is the ac- 
cepted practice, not only from an accident prevention 
point of view but also from the point of view of pro- 
duction, employment relations, occupational disease 
control—in fact from every point of view of proper 
industrial management. 

In the early days some of the plant executives were 
feeling their way along in this matter of industrial 
health, but most of them had the attitude that was so 
often expressed by the mild but firm reprimand: “Re- 
member we are in business to manufacture articles to 
sell, not to engage in a lot of monkey business.” 

In those first years, in connection with our general 
interest in tuberculosis, we noted that many men were 
obviously. extremely undernourished, and that many 
such men would work long hours of overtime. From 
early in the morning, with brief periods for lunch and 
supper, they would come back to work until nine or 
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ten o’clock at night. On examination these men were 
shown to have nothing organically wrong with them 
but were just plain tired out. On urging these men to 
take vacations, they replied that they simply couldn’t 
lose their wages even though their foreman would per- 
mit them to leave the job for a week or so. 

It seemed imperative that some of these under- 
nourished and hard working men have a vacation with 
pay if they were to continue to be productive very much 
longer. After much insistence, and in spite of much 
apprehension over establishing a dangerous precedent, 
authorization was obtained to send one man who had 
been working at the plant for 28 years morning, noon 
and night on a two-week’s vacation with pay. This 
man was called into the medical department office and 
told that he was going to have a two-weeks vacation. 
He replied that he just couldn’t afford it, and then the 
news was broken that this vacation would be with pay. 
Instead of receiving this news with joy, the man broke 
down and wept, stating that this was a subterfuge, that 
the company was going to fire him. After much argu- 
ment he finally accepted the assurances that his job 
would be open to him when he came back, but even 
then he returned to the plant every two days through- 
out the two weeks to make sure that his job was still 
there! 

The plan of providing vacations with pay for these 
undernourished groups worked well for a while, but it 
was merely the start of the vacation with pay idea for 
all wage earners at the International Harvester Plant 
—a measure which has the complete support of the 
management as a desirable employment provision. 

Industrial surgery work used to be a very slam bang 
emergency type. Before the compensation acts became 
effective, most plants had one of the workers desig- 
nated as a first-aid man. This man would consider him- 
self adept at such delicate tasks as removing particles 
from eyes. One favorite method was that of licking it 
out with his tongue! But with the entrance of com- 
pensation this haphazard first-aid treatment tended to 
change. Compensation provided the necessary pressure 
to bring about proper surgical services. 

The present rule for surgical care for those injured 
on the job is “Whatever is necessary, promptly and effi- 
ciently rendered, and as long as necessary.” In the 
International Harvester Company, if an injured worker 
requires a private room and three nurses to live up to 
this precept he gets such facilities. 


Physical Examinations 


HEN pre-employment physical examinations were 
first inaugurated, many a girl or young man was 
turned down for minor reasons. In those days 5 to 
10% of the applicants were rejected on the basis of 


their medical examination. In one Chicago industry ~ 


such rejections were as high as 33% of all applicants. 
Today we make physical examinations for placement 
and if there are more than 114% rejections, we think 
there is something the matter with the examiner. 

Even though physical defects appear to be severe, 
we have learned the value of the rule “Don’t reject too 
many workers even where there is physical disability.” 
Just because a skilled tool man has one bad eye, this is 
not grounds for rejection. The only reason for rejec- 
tion is whether his physical infirmity would cause him 
to be a hazard to himself or to other employees on a 
given job. 

In order to keep a check on the health condition of 
our workers we give every one of them a physical ex- 
amination every three years. All men who are in 
charge of other workers are examined every year, a8 
are those who are exposed to a potential health hazard 
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in connection with their work. Where there is ex- 
posure to an actual known hazard then the examination 
is made every six months. Special consideration is 
given to the group of men who have some physical dis- 
ablement whom we designate as “B” men. These are 
examined every six months or in accordance with the 
needs of their particular handicap. 

Along with physical examinations of the workers, 
various provisions for avoiding illness began to de- 
velop. The examining physician began to tie up cer- 
tain types of illnesses with plant conditions. The first 
of these was the plant water supply. Where city water 
was found to be expensive, wells were often drilled 
and often these wells did not produce potable water. 
At one plant the first well struck oil; the second, coal; 
and never was proper drinking water obtained. At a 
plant in a small town in Ohio, seepage from a city 
sewer system found its way to the plant artesian well. 
In the effort of the owner to avoid payment for city 
water, he lost his plant in meeting the compensation 
payments for typhoid fever cases. Today it is accepted 
practice to provide city water for industrial drinking 
purposes. 

Forty years ago the tuberculosis rate in Chicago in- 
dustries was as great as for the city—200 to 250 per 
100,000. 

Today in the Chicago plants of the International 
Harvester Company, the tuberculosis rate among the 
employees is down to a quarter of that for the com- 
munity even though the rate for the community has 
itself been cut to a quarter of its previous level. 

Other contagious diseases such as small-pox took 
their toll. Among the colored men, the religious leader 
usually organized the gang and was the head of it. It 
happened in one case that “the reverend” became sick 
and had to stay home. Nearly every colored man in the 
gang visited him the next day and soon practically the 
entire number of them were laid up in bed with small- 
pox! 


Up to a few years ago heat prostration claimed its 


victims. Not a summer went by without a number of 

deaths. Right here in Chicago there would be three 

or four such fatal cases every summer. At the present 
time this situation has been so rectified that in the last 

— there hasn’t been a single heat prostration 
eath. 

Our whole organization has instructions that a man 
with heat prostration must never be left alone and even 
though his temperature may be at 108 or 109° F, by 
getting the patient to a hospital under continual ob- 
servation and treatment, he can be saved. 


Chest X-Ray Examination 


OE of the developments during the past few years 

has been the increased use of chest x-rays. These 
x-rays bring out conditions in the lungs of the man 
which even the experienced doctor cannot pick out on 
clinical examination. Some 30,000 chest plates of ap- 
parently healthy persons, both applicants for jobs and 
men on the payroll, have now been taken and not only 
have tuberculosis cases been picked up but also other 
conditions such as enlarged hearts and aneurisms 


which would on ordinary physical examination be 
missed. 


Physical Equipment 


‘T BEMENDOUS strides have been made in the improve- 

ment of physical equipment so that better working 
environment can be provided for the worker. Good 
light, uncontaminated air, pure water, proper tempera- 
ture conditions are today the accepted standards. Even 
though good working conditions are the usual thing, it 
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was surprising the other day to step into a foundry 
within 150 miles of Chicago that was actually air- 
conditioned. 

As an indication of the effect of environment on the 
difficult problem of the common cold, the incidence of 
this disease among our office workers when working 
under crowded conditions in a building which de- 
pended upon the opening and closing of windows for 
its ventilation was even more than that among our 
factory workers. On moving to a modern building 
provided with air conditioning and where adequate 
room did not necessitate the crowded conditions, the 
incidence of the common cold among office workers 
dropped to less than half of that among workers in 
the shops. 

Just how much of this improvement is attributable 
to the air conditioning and how much is due to lack of 
overcrowding can hardly be determined, but the effect 
of the improvement in working conditions among this 
group is certainly striking. 


The Future 


WE ARE too prone to think of industry as a develop- 
ment of the big plant only. We tend to forget that 
a large percentage of workers are engaged in small 
plants. The question comes up “Why should we be in- 
terested in the small plant and its workers if we are 
connected with a big industry?” 

A characteristic of labor is that it does not stay put 
in one place and, because labor tends to shift, the man 
connected with the big industry must also include an 
interest in medical service in all industry. In the past 
most of the industrial doctor’s service was in surgery; 
in the future most of it will be in medicine. 

There is a big field which needs to be filled in indus- 
trial medicine instruction. More of the industrial 


“angles should be included in medical education. The 


industrial doctor should know what an industrial 
hazard looks like so that he will recognize it if it is 
present in the plant under his supervision. 

The military tank is a timely example of the occu- 
pational disease hazard in every step of production. 
Starting with the mining of the iron ore where the 
miner may be exposed to a silicosis hazard; continuing 
to the railroad transporting the iron ore where the 
laying of ties may involve a skin condition from con- 
tact with impregnating chemicals; during the actual 
fabrication of the tank; and even where it rolls off the 
production line and under its own power produces the 
hazard of carbon monoxide poisoning from its exhaust 
pipe—every one of these steps involves a potential 
occupational disease hazard, except possibly the gold 
that goes into its cost and I’m not so sure but what 
there is some occupational disease there! 

Much progress continues to be made both in safety 
and in occupational disease control. The man is now 
safer at work than he is on the street. But as soon as 
the slump comes after the present peak of production, 
a great many of the present workers will not have jobs. 
After being severed from the payroll many a worker 
will say that he is sick and that he will collect some 
compensation. And believe me, he will! So, both for 
the future and the present, we must today make every 
provision to see to it that the health of the worker is 
properly maintained and that proper provision is made 
for hygiene in the plant. 


[Note: Dr. BRITTON’s retirement from his 30 years as 
Supervisor of Medical Service for International Harvester 
was announced shortly after the date of the foregoing 
presentation (INDUSTRIAL MEDICINE, November, 1941, pp. 
478-480). On November 1, he was succeeded by Dr. WILL 
F. Lyon, long Chief Surgeon for the company.] 
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Aerosol Sterilization of Air-Borne 


Bacteria 


A. E. WILLIAMSON and H. B. GOTAAS 


IR, as a vehicle for the transmission of bacterial in- 

fection, has been studied since the initial experi- 

ments of Pasteur. Lister, in 1868, introduced carbolic 
acid into the operating theatre to disinfect the air. 

Following the discovery that micro-organisms were 
causative agents of many diseases, it was observed that 
infection could be transmitted by food, drink, and 
numerous other means and, in 1898, Flugge’ reported 
that droplets of mouth spray settled a very short dis- 
tance from their source. The concept of air-borne 
infection was practically abandoned. 

The early work of Wells?-* on droplet nuclei and his 
later work on air bacteriology have created renewed 
interest in air disinfection. 

Trillat,* in 1938, reported concerning the sterilization 
of air by atomizing germicidal mists or aerosols. The 
aerosol consists of small droplets or mist particles 
about 1-2 microns in diameter of a germicidal solu- 
tion. The basis for the germicidal action o* the drop- 
lets in air is considered to be that each sma!l droplet 
contains the same concentration of effective germicide 
as the parent solution which is atomized and will des- 
troy a bacterium when it comes in contact with it in 
the air. Hence a very small quantity of germicidal 
agent may be dispersed as a fine mist throughout an 
enclosed space and cause disinfection. Trillat* sug- 
gests that the efficacy of these minute traces of germi- 
cide in air is due to the fact that the bacteria are in a 
very vulnerable condition when suspended in the air. 
Their vulnerable condition in air is partially indicated 
by the fact that their disappearance rate in air is 
very high. 

Pulvertaft and associates* and Twort and associates® 
have studied in detail the effectiveness and action of 
several different aerosols and have found resorcinol 
and hexa-resorcinol to be the most effective. Master- 
man’ reported that hypochlorous acid gas from spray- 
ing hypochlorite solutions into air was effective in very 
low concentrations as a germicide for air-borne bac- 
teria. There appears to be considerable difference in 
opinion between Masterman and the Twort group as to 
how hypochlorites act as an air germicide. 

This investigation of the effectiveness of ‘different 
aerosols makes use of a somewhat different method of 
approach in that the rate of natural disappearance of 
the bacteria from the air was determined in the same 
experiment in which the effectiveness of the bacteri- 
cidal aerosol was investigated. 


Natural Disappearance of Bacteria in Air 


HE natural disappearance or survival rate of bac- 

teria in air which is an adverse environment for 
them not only is important in studying the effec- 
tiveness of bactericidal agents but also fundamental 
to the satisfactory use of total number of organisms 
present as an index of ventilation, as suggested by 
Wells® and in the use of an index organism such as the 
alpha-hemolytic streptococci as measures of aerial con- 
tamination. The occurrence of alpha-hemolytic strep- 
tococci in the air of schools, theatres, subways, and 
parks was investigated by Buchbinder, Solowey, and 
Solotorovsky.® 


Presented at the Second Annual Meeting of the AMERICAN INDUSTRIAL 


HYGIENE ASSOCIATION, Pittsburgh, May 8, 1941. 

A. E. WILLIAMSON: Sanitary Engineer, Florida State Board of Health, 
Florida. 

H. B. Goraas: Professor of Sanitary Engineering, School of Public 
Hate * University of North Carolina, Chapel Hill, North Carolina. 
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Survival rates of bacteria in mediums other than air 
have been studied from time to time and it has been 
noted that the survival or die-away tends to follow a 
mathematical law. Ikeda’ noted that the logarithm 
of the number of surviving organisms plotted against 
elapsed time closely approximated a straight line. 
This is the law of unimolecular reaction or compound 
decrease. Chick,!4 from studies on rates of die-away 
of bacteria exposed to disinfecting solutions, Winslow 
and Falk,}? attempting to correlate the time survival 
rate, and Phelps,!* all concluded that rate of die-away 
of bacteria, whether under the influence of heat, cold, 
chemical disinfection or other adverse conditions ap- 
proximately follows the mathematical relationship of 
unimolecular reaction which may be expressed as 
follows: 


log Ne = log No- Kt 
where Nt = number of bacteria surviving at any time, t 
No = number of bacteria present at zero time 
K = slope of the curve and the rate of disap- 
pearance or survival. 


The results of this investigation follow this relation- 
ship very well and the data have been analyzed around 
the value of K, the survival rate. 

In order. to select an index organism which was 
satisfactory for use in the aerosol investigation and 
to have information on its disappearance from air 
under natural conditions, that is, in the absence of 
aerosol, the disappearance rates of five organisms, 
namely, Serratia marcescens, Escherichia coli, Staphy- 
lococcus aureus, Staphylococcus albus, and Strepto- 
coccus salivarius were studied. 

Generally speaking, the different experiments were 
carried on under precisely the same procedure. Forty- 
four cubic centimeters of a suspension of a 24-hour 
culture of bacteria in distilled water were atomized 
into a room having a volume of 2,200 cubic feet in 
which two electric fans always located in the same 
place kept the air in motion throughout the duration of 
the experiment. The room was cleaned and ventilated 
before each experiment. Spraying was done at about 
9 feet from the floor and it was demonstrated by the 
Tyndall cone effect that the atomized droplets were 
not falling to the floor. An interval of two minutes 
elapsed between the completion of spraying the bac- 
teria and the beginning of bacterial sampling. 

Samples were taken with two series of exposed petri 
dish plates, having 10 minutes exposure and either a 
Well’s centrifuge,* a funnel impinger as described by 
Hollaender and Dallavalle’® or an impinger which was 
a modification of the type of Hollaender and Dallavalle 
arranged to provide better distribution of the colonies 
on the petri plate. 

Samples of air of 5 or 10 cubic feet volume—depend- 
ing on the bacterial concentration—were taken with 
the centrifuge, and impingers, at a rate of one cubic 
foot per minute. Serratia marcescens was grown on 
nutrient starch agar; Escherichia coli on nutrient 
lactose agar; Staphylococcus albus and Staphylococcus 
aureus on plain nutrient agar; and Streptococcus sali- 
varius on nutrient blood agar. 

It was not convenient to control the temperature or 
humidity of the room, hence the conditions are similar 
to what would be expected in an ordinary room. 

RESULTS AND DISCUSSION: Fig. 1 shows the observa- 
tions of natural disappearance and the line of best fit 
computed by least squares for a typical disappearance 
experiment for each of the five organisms. The ordi- 
nate scale representing the number of organisms 
surviving at the time of sampling as a percent of the 
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number present at the start is logarithmic and the 
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abscissa representing time is arithmetic. Hence the 
unimolecular equation for disappearance plots as a 
straight line. It may be seen that the experimental 
points follow the line of best fit reasonably well. This 
has been checked by computing the co-efficient of cor- 
relation for some of the curves in the various experi- 
ments. 


TABLE I. 


RELATION OF RELATIVE HUMIDITY AND TEMPERATURE TO 
DISAPPEARANCE OF BACTERIA 


Rate of Relative 
Disappear- Humi- Tem- Sampling 
Organism ance dity perature Device 
% 
Staphylococcus 0.015 40 75 Exposed plates 
albus 0.017 52 78 M. impinger 
0.018 52 78 Funnel impinger 
0.022 60 Exposed plates 
Staphylococcus 0.0107 82 76 Exposed plates 
aureus 0.012 37 74 Exposed plates 
0.013 37 74 Exposed plates 
0.013 37 82 Exposed plates 
0.014 42 73 M. impinger 
0.014 42 73 Expos<d plates 
0.015 37 82 Exposed plates 
0.018 62 81 Funnel impinger 
0.019 62 81 Exposed plates 
0.019 74 78 Funnel impinger 
0.019 66 84% Exposed plates 
0.020 66 8414 Funnel impinger 
0.021 62 81 Centrifuge 
Escherichia 0.019 30 81 Funnel impinger 
coli 0.021 38 83 Exposed plates 
0.033 48 76 Exposed plates 
0.034 48 76 Centrifuge 
0.038 48 76 Funnel impinger 
Streptococcus 0.012 41 76 Funnel impinger 
salivarius 0.013 41 76 Exposed plates 
0.014 52 78 Funnel impinger 
0.015 52 78 Exposed plates 


Table I shows the rate of disappearance arranged in 
ascending order for each of the different organisms at 
different temperatures and relative humidities. The 
influence of temperature on the disappearance rate, K, 
for the narrow range of temperatures used does not ap- 
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pear to be significant. However, although there are 
insufficient observations to permit an extended statis- 
tical analysis of the quantitative relationship of dis- 
appearance to relative humidity, the results do clearly 
show that the rate of disappearance increases as the 
relative humidity increases. Some inconsistencies are 
observed in the Staphylococcus aureus data. For 
example the K of 0.015 with a relative humidity of 
87% is larger than the K with a relative humidity of 
42%. This may be due to the effect of slight sampling 
errors since K represents the slope of the line of best 
fit to the observed points. 

The rate of disappearance, K, for Staphylococcus 
albus is increased 47% from 6.015 when the relative 
humidity was 40% and the temperature 75° F. te 0.022 
when the relative humidity was 60% and the tempera- 
ture 79° F. Ninety-nine per cent of the bacteria 
would disappear in 133 minutes at a relative humidity 
of 40% while only 91 minutes would be required for 
99% disappearance at a relative humidity of 60%. The 
rate of disappearance, K, for Staphylococcus aureus in 
the relative humidity range between 37% and 62% 
increased slightly over 50% which is about the same 
as for Staphylococcus albus. In the relative humidity 
range between 41% and 52% the rate of disappearance 
of Streptococcus salivarius increased about 14% which 
is a proportionately smaller increase than that of the 
Staphylococci. 

The rate of disappearance of Escherichia coli in- 
creased from 0.019 to about 0.034 with a change in the 
relative humidity of only 18% (30% to 48%) and from 
0.021 to 0.034 when the reiative humidity increased 
only 10% (38% to 48%). 

Wells,?® in studying bacterial contamination of air 
in textile mills, found that the rate of disappearance, 
K, of B. coli increased with an increase in the rela- 
tive humidity. Wells: also states that increasing the 
relative humidity from 45% to 90% more than doubled 
the disappearance of B. coli. His results show the 
disappearance rate, K, for B. coli as 0.0196 when the 
average relative humidity was 34.75%. This compares 
closely with the values 0.019 and 0.021 for relative 
humidities of 40% and 38% respectively. 

No explanation has been offered as to the reason for 
the increased disappearance with increased relative 
humidity and for the present one can only speculate 
concerning the reason. It is well known that coagula- 
tion of protein is increased in certain bactericidal re- 
actions, when water is present. Paul, Birstein, and 
Reuss? concluded that in drying staphylococci on 
garnets, death was due to the germicidal action of oxy- 
gen. Humidity probably affects the settling charac- 
teristics of the bacterial cells and the tendency for 
them to adhere to surfaces with which they come in 
contact. In these studies sedimentation was minimized 
by keeping the air in motion with fans, however, five 
and one-half hours after atomizing the bacteria into 
the room, swabs taken from the floor and walls and 
smeared onto petri dish plates showed that the index 
organism could be recovered. The air samples had 
ceased to show more than one or two and usually there 
were no index organisms in 10 cubic feet of air. In- 
creased relative humidity may cause the bacterial cells 
to tend to clump while in the air, thus one clump grow- 
ing as a colony when sampled might contain several 
cells which earlier were individual cells or more than 

one clump. Wells and Fair'* have shown that increased 
relative humidity increases the vulnerability of or- 
ganisms to ultra-violet sterilization. 

Comparison of the disappearance rates obtained by 
different sampling devices at the same time (shown 
by the same relative humidity and temperature in 


2 Vou. 11, No. 1 
ir 

en 

a 
1m 
ist 

e. 
nd 
ay 

al 
ay 
ld, 
ip- 

of 

as 
e, t 
ap- 

nd 
yas 

nd 

air 
of 

s, 
hy. 

to- 
ere 
our 
zed 

in 

me 

of 
ted 
the 

ere 
ites 
etri 

ra 

by 
was 
alle 

ies 
nd- 

ith 

bic 

on 
ent 

cus 
sali- 
e or 

ilar 
t fit 
ance 
rdi- 

sms 

the 

the 


Page 42 


Table I) indicates that the disappearance rate does not 


vary appreciably with the method of sampling. How- - 


ever, simultaneous test experiments with the centri- 
fuge, funnel impinger, and modified impinger, showed 
that the centrifuge, although erratic, usually recovered 
the largest number of bacteria, followed by the funnel 
impinger, then the modified impinger. 

Table II shows the disappearance rates for the five 
organisms studied at an approximately constant rela- 
tive humidity. These different organisms show 
considerable variation in their resistance to drying and 
to the adverse environment of the air. Serratia mar- 
cescens (B. prodigiosus) and Escherichia coli which 
are more distantly removed from their natural habitat 
exhibit higher disappearance rates than Staphylococcus 
albus, Staphylococcus aureus and Streptococcus sali- 
varius which are more frequently found in contami- 
nated air. 


TABLE II. 
DISAPPEARANCE RATES OF VARIOUS ORGANISMS 
AT APPROXIMATELY CONSTANT RELATIVE HUMIDITY 


Relative 


Organism K Humidity 


Serratia marcescens...... 
Escherichia coli ......... 
Staphylococcus albus ..... 
Staphylococcus aureus ... 
Streptococcus salivarius .. 


-036 - .043 37 
0.019 .0196 (Wells) -021 30 - 84.75 - 38 

-015 40 

-013 - .015 37 

-012 - .013 41 


In accordance with the values of K in Table II the 
time for 99% disappearance of the bacteria is as fol- 


lows: 
Serratia marcescens ........ 0.036 - 56 minutes 
Escherichia coli ............ 0.021 - 95 minutes 
Staphylococcus albus ........ 0.015 -133 minutes 
Staphylococcus aureus ...... 0.013 -154 minutes 
Streptococcus salivarius ..... 0.0125-160 minutes 


Serratia marcescens and Escherichia coli seem to be 
the classic organisms used in air contamination studies 
because of their ease of cultivation and identification, 
however, due to their high disappearance rates they do 
not serve as well as index organisms when disappear- 
ance rates must be considered in control tests for air 
disinfection. This difference in viability in air is no 
doubt due to several different factors, one of which 
may be that the Staphylococci and Streptococci usually 
occur in clumps or chains, while Serratia marcescens 
and Escherichia coli usually are single cells. Some of 
the cells of each clump or chain may have been des- 
troyed before sampling, but in sampling the clump or 
chain would produce only a single colony whether there 
were several or only one cell in it. It was difficult to 
obtain consistent sampling results using Serratia mar- 
cescens. Staphylococcus albus, Staphylococcus aureus, 
and Streptococcus salivarius show approximately the 
same disappearance rate, however, Staphylococcus 
aureus has advantages as an index organism for air 
disinfection studies in that it is easier to identify than 
Staphylococcus albus and easier to identify and culti- 
vate than Streptococcus salivarius. 


Aerosol Sterilization 


SINCE the natural disappearance of bacteria in air 

closely follows the logarithmic pattern with respect 
to time, and since sterilization is accelerated die-away, 
the effectiveness of an aerosol bactericide should be 
indicated by the increase in the rate of disappearance 
after the aerosol bactericide has been atomized into the 
air as compared with the natural rate of disappear- 
ance in the absence of the aerosol bactericide. 
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With the above criterion as a basis of effectiveness, 
different aerosols were studied by atomizing them 
into the room air using two different procedures 
similar to that of the disappearance rate studies. (1) 
The aerosol bactericide was first atomized into the 
room air, the fans being in operation, and then the 
suspension of bacteria was sprayed. Sampling was 
started two minutes after the completion of spraying 
bacteria and continued through the period of the ex- 
periment. The rate of disappearance under this con- 
dition was compared with the rate of disappearance at 
approximately the same relative humidity as deter- 
mined in the previous studies. (2) The bacterial 
suspension was sprayed into the room in exactly the 
same manner as followed in the natural disappearance 
studies. Sampling of the air was begun two minutes 
after the completion of spraying the bacteria and 
continued throughout the period of the experiment. At 
least three samples, usually extending over a period of 
30 minutes, were taken to determine the rate of nat- 
ural disappearance. After these samples had been 
taken, the aerosol was atomized into the air and sampl- 
ing continued. The observations which were made at 
regular intervals following the atomizing of the aerosol 
indicate the efficacy of the aerosol. When these ob- 
servations. fit the extension of the line of natural 
disappearance (the first three observations) or when 
one line fits all observations, the rate of disappearance 
of the bacteria from the air has not been affected by 
the aerosol. When the slope of the line through the 
observations made after addition of the aerosol is 
steeper than that of the natural disappearance, the 
aerosol has increased the rate of disappearance of the 
bacteria from the air; that is, has exerted bactericidal 
action. 

Staphylococcus aureus was used as the index organ- 
ism in the aerosol studies. 

The solutions of different aerosols were atomized 
into the air with a DeVilbiss No. 15 atomizer operated 
by compressed air. The orifice of the atomizer was 
altered to make it deliver fine droplets. 

RESULTS AND DISCUSSION: Figs. 2 to 7 show some 
more or less typical results of experiments with differ- 
ent aerosols. The mist concentration stated on all the 
figures is the ratio of the volume of aerosol atomized 
to the volume of air into which it was atomized. 

Fig. 2 shows a disappearance curve when a 70% 
solution of ethyl alcohol was atomized into the air for 
14 minutes starting 30 minutes after the bacteria had 
been sprayed. The first three bacterial counts repre- 
sent the natural disappearance. If the alcohol solution 
had been effective as an aerosol bactericide, there 
should have been a break in slope between the lines 
of best fit to the observations. That is, the disappear- 
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ance rate should have been greater after atomizing 
than before. This confirms the findings of Pulvertaft 
and associates,‘ who indicate that alcohol is not very 
effective as a bactericidal aerosol. It is possible that 
alcohol because of its high vapor pressure evaporated 
very rapidly and did not provide a bactericidal mist. 

Figs. 3, 4, and 5 show results of typical experiments 
‘using water solutions of chlorine and “Sterichlor” and 
sodium hypochlorite as aerosols. 

The full line-open dot observations in Fig. 3 rep- 
resent the results obtained with a solution of chlorine 
gas in water atomized into the air just before the bac- 
teria was sprayed. Sampling for bacteria was started 
two minutes after their spraying was completed. The 
disappearance rate, K, for this curve, compared with 
the natural disappearance rates at about the same tem- 
perature and humidity, show that the chlorine had no 
appreciable effect on the disappearance of the bacteria. 
The dash line-solid dot observations represent the re- 
sults when the solution of chlorine gas in water was 
atomized into the air 30 minutes after starting bac- 
terial sampling. This also shows no appreciable effect 
on the disappearance of the bacteria. 

Since “Sterichlor” is essentially a mixture of chlora- 
mine-T and sodium bicarbonate which upon being dis- 
solved in water releases chloramines’® and since the 


* large quantities of salts in it are slightly hydroscopic, 


it was thought that the chlorine in the mist as well as 
the mist itself might be more persistent and thus more 
effective than a solution of chlorine gas in water. The 
results in Fig. 4 as well as other results when smaller 
volumes of the solution were atomized into the air in- 
dicate that “‘Sterichlor” is not effective. 

In Fig. 5 are results of experiments in which a so- 
dium hypochlorite solution was atomized into the air 
30 minutes after the bacterial sampling was started. 
The full line-open dot observations show increased 
disappearance of the bacteria after atomizing the 
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aerosol while the dash line-closed dot observations show 
only a slight effect of the aerosol on the disappearance. 
The conditions of these two experiments were practic- 
ally the same except for the relative humidity. 

Other experiments with sodium hypochlorite showed 
variations in its effectiveness, however, sufficient re- 
sults are not available to show conclusively that the 
variation in results was due to the relative humidity. 
No doubt the relative humidity influences the effective- 
ness of a water solution aerosol since the rate of eva- 
poration of the small particles of the mist is lessened 
with an increase in the relative humidity. Droplets of 
the aerosol which contain salts do not evaporate to 
complete dryness, particularly if the salts are hydro- 
scopic, but reach a condition of equilibrium with the 
moisture in the air. This condition at equilibrium 
depends upon the relative humidity. 

At present one can only speculate as to the reason 
why the chlorine furnished by sodium hypochlorite was 
more effective than the chlorine from “Sterichlor” or 
from the gas dissolved in water. It was observed that 
the chlorine water solution and the “Sterichlor” solu- 
tions released much more chlorine gas into the air than 
did the sodium hypochlorite solution. When the so- 
dium hypochlorite solution was atomized into the air 
a slight odor was detectable but when the chlorine 
water and “Sterichlor” solutions were atomized in 
small concentrations the odor of chlorine was very 
strong, and when the larger concentrations were used 
it was necessary to wear a gas mask. These observa- 
tions indicate that possibly the HOC] and chlorine gas 
is not being liberated as rapidly from the sodium 
hypochlorite aerosol as from the chlorine water or 
“Sterichlor” solutions. This would indicate that the 
HOCI and nascent chlorine as gases are not effective 
air bactericides. 

There is considerable disagreement between Twort 
and associates?® and Masterman’?! on this point. 
Masterman states that it is the HOC] gas which is 
the effective air bactericide, and Twort and associates 
state that the major part of the bactericidal action is 
due to the material in the droplet. Time does not 
permit a review or discussion of their work. 

Hill, Smith and Douglas? concluded from experi- 
ments that sodium hypochlorite exerted a bactericidal 
effect on Escherichia coli suspended in air. However, 
their report does not show that natural disappearance 
of the bacteria from the air was considered. Master- 
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man?? states that mist concentrations in the range of 
1:40,000,000 to 1:50,000,000 are effective. He does 
not show that natural disappearance was considered. 
Twort and associates?! conclude that to be effective 
the mist concentration of a 1% sodium hypochlorite 
aerosol should be about 1:1,000,000 by volume. They 
considered natural disappearance by using separate 
control experiments. The results in Fig. 5 tend to 
confirm this value. Greater effectiveness might have 
been obtained in the experiments presented here by 
the use of an atomizer in which the size of the drop- 
lets could be more accurately controlled. 

Figs. 6 and 7 show the results of experiments in 
which a solution of resorcinol and glycerine was used 
as the aerosol. It is seen in Fig. 6 that when the resor- 
cinol-glycerine mist was present in the air in a con- 
centration of 1:50,000,000 parts of air no bacteria 
survived throughout the remaining 60 minutes of the 
experiment. All experiments in which larger concen- 
trations were used showed the same results. The mist 
concentration of 1:109,000,000 and 1:272,000,000 did 
not remove all the bacteria from the air but were quite 
effective in increasing the rate of disappearance. 

The results shown as open dots in Fig. 7 indicate 
that a mist concentration of 1:544,000,000 produced 
so small a change in the rate of disappearance that it 
was not significant since it could have been due to 
sampling error. Furthermore, if it were not for the 
5- or 15-minute observation one line would have fit 
all the observations almost as well as each of the two 
lines fit the respective groups of observations. The 
results using a mist concentration of 1:5,440,000,000 
show that it had no effect on the disappearance rate 
of the bacteria. Experiments in which only a glycerine 
solution was atomized into the air showed that glycer- 
ine was not an effective aerosol. Resorcinol in water 
was found to be very effective but did not appear to be 
as persistent as the glycerine solution. Ti:ese results 
indicate that the minimal effective mist concentration 
of the resorcinol-glycerine germicidal aerosol is be- 
tween 1:272,000,000 and 1:544,000,000 by volume. 

These results confirm the experience of Twort and 
associates* who place the minimal effective mist con- 
centration of resorcinol-glycerine aerosols at approx- 
imately 1:400,000,000 by volume. They found that 
hexyl-resorcinol in propylene glycol was considerably 
more effective than resorcinol and glycerine. Pulver- 
taft and associates‘ found resorcinol-glycerine solu- 
tions to be highly effective as bacterial aerosols but 
do not give the required concentrations. 
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What finally happens to the material in the mist 
particles that does not evaporate is of importance. In 
a room where the air is changed several times per 
hour, it is possible that most of the small droplets 
would be ventilated out of the room. However, when 
a droplet strikes a surface it will probably adhere to it. 
The number of mist droplets which strike surfaces 
and adhere to them will vary with the air movement 
and will be greater when the air is being agitated 
than when there is less movement. It was observed 
that a film of glycerine formed on the fans after the 
larger concentrations of resorcinol-glycerine solutions 
had been atomized into the air. Fine crystals of salt 
were noticeable on surfaces after “Sterichlor” solu- 
tions had been atomized. 

The results of this investigation show that: 

1. The disappearance of bacteria from air approx- 
imately follows a logarithmic relationship with respec 
to time. 

2. The rate of natural disappearance of bacteria 
from air is relatively high; that is, bacteria introduced 
into the air do not remain there long even when the air 
is being circulated. 

3. The rate of natural disappearance varies greatly 
for different bacteria. 

4. As suggested by Wells,!* the disaprearance rate 
appears to vary with the relative humidity, increasing 
as the relative humidity increases. 

5. In the range of temperatures of these experi- 
ments, the temperature did not greatly affect the rate 
of disappearance. 

6. Bacteria showing a small natural disappearance 
rate are more satisfactory as index organisms for air 
sterilization studies. 

7. Natural disappearance rates should be con- 
sidered in determining the effectiveness of a germi- 
cidal aerosol. 

8. The method of change in disappearance rate 
from the natural disappearance rate used herein is an 
efficient method for studying the effectiveness of bac- 
tericidal aerosols. 

9. Chlorine water, “Sterichlor,” glycerine, and alco- 
hol solutions, did not influence the disappearance of 
Staphylococcus aureus under the conditions of this 
investigation. 

10. Sodium hypochlorite aerosols can effect a re- 
duction in the bacteria in air but require a rather 
high mist concentration and their efficacy is affected 
by other conditions. 

11. The relative humidity of the air may influence 
the effectiveness of aerial bactericides. 

12. A small mist concentration of a resorcinol-gly- 
cerine solution is an effective aerial bactericide. 

18. The vapor pressure of the bactericide influences 
its use and effectiveness as an aerosol. 

An aerosol for air disinfection to be of practical 
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use in places occupied by people must conform to the 
following requirements: (1) Non-toxic to man; (2) 
non-irritant to the eyes and lungs; (3) rapidly lethal 
to the bacteria when present in small concentrations; 
(4) inodorous; (5) invisible; (6) non-inflammable; 
(7) non-corrosive; (8) persistent; and (9) should not 
leave films and coatings on walls and furniture. 

Considerable investigation into the toxicity and 
other characteristics of aerosol disinfectants is nec- 
essary before they can be considered desirable for use 
in rooms occupied by people. However, they may have 
a definite use in fields such as air fumigation. The 
sterilization of air in laboratories, media rooms, stor- 
age rooms, etc., can be effected by atomizing a bacteri- 
cidal aerosol into the room and allowing it to be dis- 
sipated before the room is used by people. The sterili- 
zation of surfaces offers another use for aerosols. 

For the germicidal aerosol to become of wide prac- 
tical use, it will have to be as satisfactory and efficient 
as ultra-violet radiation. 
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American Industrial Hygiene Association 


News of Local Sections 


with the control of the hazards, he 
demonstrated the use of the Geiger- 
Muller counter for determining the 
concentration of gamma rays in the 


we New England Section held an 
Industrial Hygiene Seminar at the 
Harvard School of Public Health, 
Boston, Massachusetts, November 28, 
1941. The following program was 
presented : 

Metabolism of Carbon Disulfide, by 
R. W. McKee (Harvard School of 
Public Health). 

Air Pollution from a Metallurgical 
Plant, by W. M. Pierce (Employers 
Assurance Corporation, Bos- 

mn). 

Practical Value of Hg Determina- 
tion in Urine, by H. B. ELK1ns (Mass. 
Division of Occupational Hygiene, 

n). 

The Control of Dermatitis in Han- 
dling Explosives, by J. B. BUTLER 
(Lt.-MC-USN, Newport Torpedo Sta- 
tion). 

Chloracne from Halowax-Treated 
Wire, by B. D. Tespens (General 
Electric Company, Schenectady). 

Dust-Explosion Apparatus. Demon- 
stration by L. SmLveERMAN (Harvard 
School of Public Health). 

Ventilation Engineering in the Con- 
trol of Industrial Health Hazards, by 


B. F. Postman (State Department of 
Health, Hartford, Connecticut). 
Safety Shoes in Ship Construction, 
by H. Lieper (Lt.-MC-V(S)-USNR, 
U.S. Navy Yard, Brooklyn, N. Y.). 
The Health of Welders, by M. M. 
GouLp (Lt. Comdr., MC-USN (Ret), 
Boston Navy Yard). 
Studies in Particle-Size Distribu- 
tion, by W. FRANKLIN (Junior Public 
Health Engineer, assigned to Massa- 
chusetts) and L. SILVERMAN (Har- 
vard School of Public Health). 
Magnesium and its Alloys, by C. R. 
WILLIAMS (Liberty Mutual Insurance 
Company and Harvard School of Pub- 
lic Health). 


HE Metropolitan New York Sec- 

tion was addressed on October 8, 
1941, by Dr. L. F. Curtiss, Physicist 
of the National Bureau of Standards, 
on the subject, “Radium Hazards in 
Dial Painting.” Dr. Curtiss described 
some of the outstanding causes of 
radium poisoning in dial painting 
operation as well as some of the ef- 
fective means for protection of work- 
ers from this hazard. In connection 


workroom atmosphere. He also illus- 
trated and described the ionization 
chamber and the various means used 
for the evaluation of radon concentra- 
tion in the atmosphere and in a per- 
son’s breath. Following his presenta- 
tion, the speaker answered numerous 
questions raised by the audience. 

The meeting held November 19, 
1941, was addressed by Mr. R. G. 
DEWDNEY, Senior Naval Architect at- 
tached to the U. S. Navy Yard at 
Brooklyn. His talk on “Ventilation of 
a Modern Battleship” was given at the 
Officers’ Club, United States Navy 
Yard at Brooklyn. 


= Pittsburgh Section held its 
first fall meeting on November 13, 
1941, at 8:00 P.M. at the U. S. Bureau 
of Mines, Pittsburgh. This meeting 
was held on the evening following the 
annual meeting of the Industrial Hy- 
giene Foundation, and it afforded an 
opportunity for members of the vari- 
ous sections to visit the Pittsburgh 
Section. About 40 members and guests 
were present at this meeting, which 
was addressed by Mr. THEODORE F. 
HatcuH, Associate Professor, Depart- 
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ment of Public Health, University of 
Pennsylvania, Philadelphia, on “The 
Design of Modern Industrial Ventilat- 
ing Systems.” A valuable discussion 
of practical ventilation problems fol- 
lowed the presentation of the formal 
paper. 


1 Michigan Section heard Dr. 
ScHRENK, Chief Chemist of the 
Health Division, U. S. Bureau of 
Mines, discuss “Gas Masks and Res- 
pirators on December 3, 1941.” Dr. 
SCHRENK, who is in charge of the gov- 
ernment’s official station for the test- 
ing and approval of gas masks and 
respirators, showed a Kodachrome 
movie on approved testing methods 
and discussed types of atmospheric 
contaminants together with the fun- 
damental principles of respiratory 
protective devices. His authoritative 
comment on the use, limitations and 
applications of the various types of 
respiratory devices included many 
suggestions for their intelligent appli- 
cation. Published lists of approved 
respiratory protective devices were 
available to those attending the meet- 
ing. As given in the October INDUS- 
TRIAL HYGIENE SECTION, the next 
meeting is to be held in Lansing on 
January 14, 1942. 


HE Chicago Section heard Mr. E. 

C. BARNES, Medical Department, 
Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, 
discuss the methods followed by the 
Westinghouse in establishing periodic 
physical examinations, control of haz- 
ardous materials in new processes, 
and specific problems which have 
arisen within the past few months 
from the introduction of substitute 
materials. The audience of 75 mem- 
bers and guests received much prac- 
tical information applicable to their 
own organizations from MR. BARNES’ 
presentation. 

The next meeting of the section to 
be held on January 8, 1942 is to be 
addressed by Dr JAMES H. STERNER, 
Laboratory of Industrial Medicine, 
Eastman Kodak Company, Rochester, 
New York, who will discuss “Solvent 
Vapor Exposure.” A paper entitled 
“Medical and Engineering Study of 
the Carbon Disulfide and Hydrogen 
Sulfide Exposures in the Synthetic 
Meat Casing Industry” is to be pre- 
sented by Dr. MILTON H. KRONEN- 
BERG and KENNETH M. Morss, of the 
Illinois Department of Public Health, 
Division of Industrial Hygiene. Op- 
portunity is to be provided for a visit 
to the headquarters and laboratory of 
the Division prior to the meeting. The 
technical staff of the Division is to 
be available to answer questions and 
demonstrate equipment and apparatus 
used for industrial hygiene studies. 


The Fifty-Third (1942) Annual 
Meeting of the American Association 
of Railway Surgeons will be held at 
the Palmer House, Chicago, Septem- 
ber 10-11-12, 1942. 


INDUSTRIAL MEDICINE 


GENERAL 


—Continued from page 17 
this is equivalent to 108 weeks of lost 
time. In other words, the time of 
two men for a full year has been 
lost because of eye injuries during 
10 months of this year.” 


Minnesota’s Program 


HE Division of Industrial Health 

of Minnesota’s State Depart- 
ment of Health announces the fol- 
lowing general program: 

1. To receive and investigate re- 
ports of occupational disease. 

2. To promote more adequate 
medical services within industry; 
such as the employment of full-time 
or part-time physicians and nurses, 
the provision of properly equipped 
first aid rooms, and the mainte- 
nance of sickness records. 

3. To encourage the use of eth- 
ical pre-employment and_ periodic 
physical examinations and, as a 
part of these examinations, the use 
of the routine serologic test for 
syphilis. It is advocated that the 
positive test for syphilis should not 
be used as a means of discrimina- 
tion against an employee providing 
he secures adequate medical treat- 
ment, unless he has syphilis in a 
communicable stage, or sufficient 
involvement of the heart or central 
nervous system to be a hazard to 
himself or his associates. 

4. To confer with industrial phy- 
sicians in regard to special prob- 
lems or general industrial health 
programs. Special urine and blood 
analyses for evidence of industrial 
intoxication will be done when war- 
ranted. Occasional physical exam- 
inations will be made as an aid in 
evaluating the seriousness of certain 
industrial exposures. 

5. To provide engineering per- 
sonnel who are specially trained and 
equipped to make studies of plant 
environment; such as air analysis 
for toxic vapors, gases, and dust, in 
effort to determine whether the 
working atmosphere is safe or 
otherwise and to make recommenda- 


’ tions for the control of health haz- 


ards found. These studies will be 
made at the request of physicians, 
plant managements, the State De- 
partment of Labor and Industry, 
and others concerned with the 
health and welfare of the industrial 
worker. 

6. To promote adult hygiene pro- 
grams within industrial groups; 
such as the control of tuberculosis, 
syphilis, and other communicable or 
preventable diseases. This requires 
the coordination of other services 
and facilities within the Health De- 
partment. 

7. To prepare and disseminate 
information on various toxic mate- 
rials and processes, and methods for 
their control.—L. W. Foxker, M.D., 
Director, in Minnesota Med., De- 
cember, 1941. 
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Cold Vaccines 


R. G. A. SHARE, of Armour and 

Company’s medical department, 
says that oral vaccine has been gi 
en to employees as a cold preventi 
during the past five years. Colds 
have been cut 70 to 80%, and em 
ployees are so impressed with 
results that a large number now 
buy the preparation to give to their 
families. Dr. SHARE said: “We fe 
the results are wonderful. Our peo- 
ple start taking the vaccine righi 
after the middle of September. We 
give one capsule a day for seven 
days and then recommend that oné 
be taken twice a week until the fi 
of April, when the cold season ig 
pretty well over.” q 

Dr. RICHARD J. BENNETT report 

an equally successful use of vaccing 
among 250 workers of United Stat 
Steel last year. He said: “We 
thought we’d be lucky to get 50-5 
results. Our figures show this grow 
of workers had 80% fewer cold 
than the winter before. This year th 
company doesn’t supply the medi- 
cine but the employees found it 
helpful that they are buying 
themselves.” Dr. BENNETT doesn’ 
give full credit for the reduction i 
colds to the vaccine itself. He fe 
it has a beneficial psychological ef- 
fect in making people more “co 
conscious.” ‘When people will go t 
the trouble to take a vaccine to pre 
vent colds, they are more on thé 
look-out for the first symptom 
more likely to guard against thei 
by observing hygienic rules.” At 
the mills operated by the Unite 
States Steel workers are given uk 
tra-violet light treatments and vita: 
mins to build up their resistance ta 


colds. 


Another large Chicago manufae 
turing plant reports that among 
selected group of employees 
took cold-preventive capsules ls 
year, 66% reported no colds, 159 
mild colds and 19% severe cold 
The management finds these results 
so hopeful that this year the treat 
ment has been extended to all wo 
ers who wish to take it. : 

Most firms making an organizet 
effort to combat the common coli 
spend from $5,000 to $6,000 a year 
for medication alone, exclusive 0 
the cost of its administration an 
the check that must be kept by 
doctors and nurses. It’s well wort 
the money, because they estimat 
that they save approximately $26) 
000 in time that would otherwise bi 
lost through illness.—From an al 
ticle in the Pictorial Review of Cht 
cago Herald-American, December 
1941. 


The Twenty-Seventh (1942) Am 
nual Meeting of the American / 
sociation of Industrial Physi 
and Surgeons and the Third (194 
Annual Meeting of the America 
Industrial Hygiene Association 
be held at Cincinnati, Ohio, Apr 

13-17, 1942. 
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